Clonal analysis of bilateral, recurrent, and metastatic papillary thyroid carcinomas.
Papillary thyroid carcinoma usually presents as a multifocal disease; and tumors often recur in the contralateral thyroid lobe, raising questions concerning their clonal origins. The clonality of tumors appearing simultaneously in both lobes or recurring in the contralateral lobe remains unknown. Accordingly, we examined 25 pairs of bilateral papillary thyroid carcinomas (synchronous or metachronous) and 15 matched metastatic lymph nodes. BRAF gene mutation analysis combined with X-chromosome inactivation was used to evaluate these tumors' clonal origins. Genomic DNA was prepared from paraffin-embedded tissues after microdissection. In total, 62 tumors yielded DNA of adequate quality. Eighteen (18/21, 85.7%) of 21 informative cases showed concordant BRAF status in tumors from both thyroid lobes, being either BRAF mutation positive (12 patients) or BRAF mutation negative (6 patients). Metastatic lymph nodes in 12 patients (12/15, 80%) had a complete concordance of BRAF state with their primaries. Of the 18 studied female patients, 11 were suitable for X-chromosome inactivation assay. Nine cases (9/11, 81.1%) showed the same pattern of inactivation in bilateral tumors. A close correlation was found between BRAF mutation and X-chromosome inactivation analysis. In conclusion, our data provide evidence that bilateral, recurrent, and metastatic papillary thyroid carcinomas often arise from a single clone and that intrathyroidal metastasis may play an important role in the development of bilateral tumors, as well as in the recurrence of this malignancy.